Involvement of mTORC1 and mTORC2 in regulation of glioblastoma multiforme growth and motility.
The AKT/mammalian target of rapamycin (mTOR) signaling pathway plays a critical role in glioblastoma multiforme (GBM) oncogenesis due to activation of AKT. We studied two distinct complexes, mTOR complex 1 (mTORC1) and mTOR complex 2 (mTORC2), through which mTOR controls cell survival, growth and motility. Inhibition of mTOR by rapamycin (RAPA) resulted in time-dependent suppression of S6 ribosomal protein (pS6KSer235/236; mTORC1 substrate) and caused transient suppression of pAKTSer473 (mTORC2 substrate) at 1 to 3 h followed by a consistent increase from 6 to 24 h. Inhibition of mTOR or phosphoinositide 3-kinase (PI3K) suppressed platelet-derived growth factor (PDGF)- or fibronectin (FN)-induced activation of p70S6KThr389. Combined inhibition of mTOR and PI3K abolished PDGF- or FN-induced activation of STAT3Ser727. Expression of pAKT was suppressed by siRNA silencing of mTORC2 co-protein rictor, but not by mTORC1 co-protein raptor. GBM cell proliferation and motility paralleled the activation of mTORC2. Combined inhibition of mTOR and PI3K had an additive effect on suppressing cell growth and motility. PDGF-induced nuclear localization of mTOR was blocked by pre-treatment with RAPA. The results demonstrated that an activation of mTORC2 occurs when mTORC1 is inhibited by RAPA. Therefore, simultaneous suppression of mTORC1 and mTORC2 may provide novel therapy for GBM.